Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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X4 Secoiid Semester B.E. Degree Examination, June/July 2024
— A;IVanced Calculus and Numerical Methods

Time: 3 hrs. o Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from ‘each module.

Module-1
Find the angle between surfaces x*+y>+z>=9 and z=x>+y”> -3 at the point (2, -1, 2).
' (06 Marks)

> —> -
Evaluate div F and curlF for the vector point function F = V(x3 +y +2 - 3xyz) (07 Marks)
Determine the constants a, b and ¢ so that the vector,

E:(x+y+az)f+(bx+2y—z)j+(x+cy+2z)f(

is irrotational and ﬁnd ¢ such that E = V() # (07 Marks)
OR
If 1?: (3)(2 +6y)§—14yzj+ 2Ox22f<, evaluate JF.d r from(0, 0, 0) to (1, 1, 1) along the path
x=ty=r z=t (06 Marks)
Using Green’s theorem, evaluate I [(y -sin x )dx +cos xdy], where:c is the plane triangle
! :
: i 2
enclosed by the lines y=0, x = 5 and y = ; X (07 Marks)

Evaluate J?-ﬁds where ?:4xzf— y23+ yzf< and s is the surface of the cube bounded by

x=0,x=1L3¥=0,y=1,z=0,z =1, by using the Gauss divergence theorem. (07 Marks)
Module-2

d*y

2

4 3
Solve : 4d Z—4d };—23
dx dx dx

Find the solution of (D2 -4D+ 4)y = 8(62" +sin 2x) by inverse operator method. (07 Marks)

+12d—y+36y:0. (06 Marks)
dx

X

Obtain the solution for the differential equation, y" -2y +y= — by the method of variation
: X

of parameter. (07 Marks)
OR
. . ol . &y dy .
Find the solution for the differential equation 5—3 + 4d— =sin 2X . (06 Marks)
X X
2
Solve x* 9—}2, +X & +9y =3x” +sin(3log x) (07 Marks)
dx dx

1 of3




1SMAT21

. ‘ . . d? ;
The differential equation of a simple pendulum is Et—z)g +oix =F, sin t, where o, and F, are

d s
constants. Solve it when x =0, —&)ti =0 initially. (07 Marks)
Module-3.

Form the partial differential equation by eliminating the arbitrary function f from
Ix + my +nz = f(x* + y* + 2%) = (06 Marks)
Solve by direct integration method.

o’z —

s—+18xy” +sin(2x —y)=0 : (07 Marks)
. . . L ou , 0%u
Derive one dimensional heat equation in the form gt_ =iC &2— . (07 Marks)
OR
Form the partial differential equation by eliminating the arbitrary function and from
f(x*+y* +2°,2° =2xy)=0 (06 Marks)
Find the solution of the partial differential equation (x2 —-y?-2Z? )p +2Xyq =2xz (07 Marks)
2 2
Obtain all possible solutions of ‘one dimensional wave 0 [zjzcz (lej by the method of
variable separable method. (07 Marks)
Module-4

Test the convergence of the series,

1+XZ+X4+X6+00 ' (06 Marks)

..... arks

21 32 43 54

Obtain the series solution of Bessel’s differential equation which leads to J_(x). (07 Marks)

Express the polynomial f(x)=x"+3x’ —x*+5x -2 in terms of Legendre polynomials.
(07 Marks)

OR

3

.. Test for convergence for, Z(l +%j ¥ (06 Marks)
\ n

i ,
Prove that JxJn(ax).Jn(Bx)dx =0 fora #p and a, B are the roots of the equation J (x)=0 .
0

(07 Marks)
Using the Rodrigue’s formula, find the Legendre polynomials P,(x), P,(x), P,(x) and

P,(x). (07 Marks)

’ Module-5
Compute the real root of xlog,,x—1.2=0 by the method of false position. Correct to 3
decimal places, which lies between 2 and 3. (06 Marks)
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Using the Newton’s divided difference method find the ‘interpolating polynomial of the
given data :

X -1]0]1]3
fix) |2 |[1]0]-1

(07 Marks)
6
By using Simpson’s % rule, evaluate j i - by considering seven ordinates. (07 Marks)
+x”
OR
Use Newton-Raphson method to ﬁnd areal root of xsinx +cosx=0 near x =7 correct to
three decimal places. . (06 Marks)
From the following table, estimate the number of students who obtained marks between
40 and 45. (07 Marks)
Marks 30—40|40-50|50-60 | 60—70 | 70 — 80
Number of students | 31 42 51 35 31
5.2 3
Evaluate .[log x dx , by using the Weddle’s Rule taking Seven ordinates. (07 Marks)
4
% k¥ ok 3k
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